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(54) ARTICLE RECOGNITION DEVICE

(57) According to one embodiment, an article recog-
nition device includes a storage unit, an image interface,
a distance information interface, and a processor. The
storage unit stores outline information indicating an out-
line of an article. The image interface acquires a captured
image. The distance information interface acquires dis-
tance information from a distance sensor. The processor
recognizes a first article from the captured image, spec-
ifies an article area in which the first article appears from
the captured image based on the outline information, ac-
quires an article area distance between a surface of the
first article and the installation base on which the first
article is placed, which appear in the captured image,
based on the distance information, and determines
whether the first article is disposed overlapping a second
article based on the outline information and the article
area distance.
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Description

FIELD

[0001] Embodiments described herein relate generally
to an article recognition device and an article recognition
method.

BACKGROUND

[0002] Among article recognition devices, there is a
device which captures an image of an installation base
on which an article is installed and recognizes the article
based on a captured image. Such an article recognition
device captures an image of the article of the installation
base from one side and acquires the image.
[0003] Therefore, in the related arts, the article recog-
nition device has a problem that it cannot be determined
whether the articles are arranged in an overlapping man-
ner.

SUMMARY OF INVENTION

[0004] To solve such problem, there is provided an ar-
ticle recognition device, comprising: a storage unit for
storing outline information indicating an outline of an ar-
ticle; an image interface for acquiring a captured image
of the article; a distance information interface for acquir-
ing distance information from a distance sensor; and a
processor configured to: recognize a first article from the
captured image; specify an article area in which the first
article appears from the captured image based on the
outline information; acquire an article area distance be-
tween a surface of the first article and an installation base
on which the first article is positioned, which appear in
the captured image, based on the distance information;
and determine whether the first article overlaps a second
article based on the outline information and the article
area distance.
[0005] Preferably, the processor is further configured
to: extract feature point information from the captured
image; recognize the first article based on the feature
point information; and specify the article area based on
a position of a feature point of the feature point informa-
tion.
[0006] Preferably still, the processor is further config-
ured to cause the distance sensor to measure a first dis-
tance from a reference plane to a measurement point set
on the surface of the first article.
[0007] Preferably yet, the processor is further config-
ured to: cause the distance sensor to measure a second
distance from the reference plane to the installation base;
and acquire the article area distance based on the first
distance and the second distance.
[0008] Suitably, the device further comprises: a cam-
era for generating the captured image.
[0009] Suitably still, the feature point is a point at a
corner portion of a captured image or a point uniquely

defined in a local region such as an extreme point of a
second derivative function of an image density and indi-
cated by coordinates (x, y) representing a position.
[0010] Suitably yet, the outline information indicates
the coordinates of a vertex of the article.
[0011] Typically, with the proviso that the article rec-
ognition device specifies the article area without using
distance information from the distance sensor.
[0012] The invention also relates to an article recogni-
tion method, comprising: storing outline information indi-
cating an outline of an article; acquiring a captured image
of the article; acquiring distance information from a dis-
tance sensor; recognizing a first article from the captured
image; specifying an article area in which the first article
appears from the captured image based on the outline
information; acquiring an article area distance between
a surface of the first article and an installation base on
which the first article is positioned, which appear in the
captured image, based on the distance information; and
determining whether the first article overlaps a second
article based on the outline information and the article
area distance.
[0013] Preferably, the method further comprising: ex-
tracting feature point information from the captured im-
age; recognizing the first article based on the feature
point information; and specifying the article area based
on a position of a feature point of the feature point infor-
mation.
[0014] Preferably still, the method further comprises:
measuring a first distance from a reference plane to a
measurement point set on the surface of the first article.
[0015] Preferably yet, the method further comprises:
measuring a second distance from the reference plane
to the installation base; and acquiring the article area
distance based on the first distance and the second dis-
tance.
[0016] Typically, the method further comprises: gen-
erating the captured image using a camera.
[0017] Typically still, the feature point is a point at a
corner portion of a captured image or a point uniquely
defined in a local region such as an extreme point of a
second derivative function of an image density and indi-
cated by coordinates (x, y) representing a position.
[0018] Typically still, the outline information indicates
the coordinates of a vertex of the article.
[0019] Typically yet, the method further comprises:
specifying the article area without using distance infor-
mation from a distance sensor.
[0020] The invention also concerns a moving article
recognition device, comprising: a storage unit for storing
outline information indicating an outline of a moving ar-
ticle; an image interface for acquiring a captured image
of the moving article; a distance information interface for
acquiring distance information from a distance sensor;
and a processor configured to: recognize a first moving
article from the captured image; specify an article area
in which the first moving article appears from the captured
image based on the outline information; acquire an article

1 2 



EP 3 611 658 A1

3

5

10

15

20

25

30

35

40

45

50

55

area distance between a surface of the first moving article
and a conveyer-like installation base on which the first
moving article is positioned, which appear in the captured
image, based on the distance information; and determine
whether the first moving article overlaps a second moving
article based on the outline information and the article
area distance.
[0021] Preferably, the processor is further configured
to: extract feature point information from the captured
image; recognize the first article based on the feature
point information; and specify the article area based on
a position of a feature point of the feature point informa-
tion.
[0022] Preferably still, the processor is further config-
ured to cause the distance sensor to measure a first dis-
tance from a reference plane to a measurement point set
on the surface of the first article.
[0023] Preferably yet, the processor is further config-
ured to: cause the distance sensor to measure a second
distance from the reference plane to the installation base;
and acquire the article area distance based on the first
distance and the second distance.

DESCRIPTION OF THE DRAWINGS

[0024] The above and other objects, features and ad-
vantages of the present invention will be made apparent
from the following description of the preferred embodi-
ments, given as non-limiting examples, with reference to
the accompanying drawings, in which:

FIG. 1 is a view schematically illustrating a configu-
ration example of an article recognition device ac-
cording to an embodiment;
FIG. 2 is a block diagram illustrating a configuration
example of the article recognition device;
FIG. 3 is a view illustrating an example of an article
disposed in the article recognition device;
FIG. 4 is a view illustrating an example of the article
disposed in the article recognition device;
FIG. 5 is a view illustrating an example of feature
point information;
FIG. 6 is a view illustrating an example of an article
area;
FIG. 7 is a view illustrating an operation example in
which the article recognition device measures a dis-
tance to the article area;
FIG. 8 is a view illustrating an operation example in
which the article recognition device measures a
height of the article area; and
FIG. 9 is a flowchart illustrating an operation example
of the article recognition device.

DETAILED DESCRIPTION

[0025] Embodiments provide an article recognition de-
vice which can determine whether articles are arranged
in an overlapping manner is provided.

[0026] In general, according to one embodiment, an
article recognition device includes a storage unit, an im-
age interface, a distance information interface, and a
processor. The storage unit stores outline information
indicating an outline of an article. The image interface
acquires a captured image. The distance information in-
terface acquires distance information from a distance
sensor. The processor recognizes a first article from the
captured image, specifies an article area in which the
first article appears from the captured image based on
the outline information, acquires an article area distance
between a surface of the first article and the installation
base on which the first article is placed, which appear in
the captured image, based on the distance information,
and determines whether the first article is disposed over-
lapping a second article based on the outline information
and the article area distance.
[0027] Hereinafter, an embodiment will be described
with reference to the drawings.
[0028] An article recognition device according to the
embodiment recognizes an article. The article recogni-
tion device captures an image of articles which are set
thereon. The article recognition device recognizes the
articles from the captured image. For example, the article
recognition device recognizes articles based on feature
points or the likes extracted from the captured image.
For example, the article recognition device is installed as
a cash register for settling goods. For example, the article
recognition device recognizes goods. In addition, the ar-
ticle recognition device settles the recognized article. The
article recognition device may be installed as a self-reg-
ister by which a user performs settlement processing.
Further, the article recognition device may be installed
as an ordinary cash register by which a shop clerk at a
store performs settlement processing.
Also, the article recognition device may be installed as
an inspection device which determines whether an article
purchased after payment is appropriate.
[0029] The application of the article recognition device
is not limited to a specific configuration.
FIG. 1 is a block diagram schematically illustrating a con-
figuration example of an article recognition device 1 ac-
cording to the embodiment. As illustrated in FIG. 1, the
article recognition device 1 includes a housing 2, a cam-
era 3, a distance sensor 4, an operation panel 5, an in-
stallation base 6, a control unit 10, and the like.
The housing 2 is a frame forming an outline of the article
recognition device 1. The housing 2 is formed so that the
installation base 6 can be installed thereon. In an exam-
ple illustrated in FIG. 1, the housing 2 is formed in a U-
shape.
The camera 3 is installed on an upper portion of the hous-
ing 2 so as to be directed downward. The camera 3 cap-
tures an image of an article (for example, an article A)
on the installation base 6. That is, the camera 3 is installed
so as to capture the image of the article from above. The
camera 3 may be installed so as to capture the image of
the article from obliquely above. The position and direc-
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tion in which the camera 3 is installed is not limited to a
specific configuration. The camera 3 transmits the cap-
tured image to the control unit 10.
The distance sensor 4 is installed on the upper portion
of the housing 2 so as to be directed downward. The
distance sensor 4 measures a distance between the ar-
ticle installed on the installation base 6 and the distance
sensor 4 or a distance from the article to a plane hori-
zontal to the distance sensor 4.
The distance sensor 4 generates distance information
indicating a distance from a predetermined reference
plane based on the measurement result. For example,
the distance information may indicate coordinates of
each point in a predetermined three-dimensional coordi-
nate system. Also, the distance information may indicate
a distance to a specific measurement point.
The distance sensor 4 transmits the generated distance
information to the control unit 10. Further, based on the
measurement result, a processor 11, described below,
in the control unit 10 may generate distance information
indicating the distance from the predetermined reference
plane.
For example, the distance sensor 4 includes a light
source and a sensor for detecting reflected light rays of
light rays irradiated from the light source. The distance
sensor 4 measures a distance based on the reflected
light ray of the light ray (visible light ray or invisible light
ray) irradiated from the light source. For example, the
distance sensor 4 may perform a Time-of-Flight (ToF)
method in which the distance to a measurement target
object is measured based on the time until the irradiated
light ray is reflected by the measurement target object
and reaches the distance sensor 4.
The distance sensor 4 may calculate the distance based
on the parallax of respective images captured by two
cameras (stereo cameras). Further, the distance sensor
4 may measure the distance from distortion of a dot pat-
tern by projecting the dot pattern.
[0030] The configuration of the distance sensor 4 is
not limited to a specific configuration.
The operation panel 5 is an interface which receives input
of an instruction from an operator and displays various
kinds of information to the operator. The operation panel
5 is constituted of an operation unit which receives input
of an instruction and a display unit which displays infor-
mation.
As the operation of the operation unit, the operation panel
5 transmits a signal indicating the operation accepted
from an operator to the control unit 10. In this case, the
operation unit is constituted of a touch panel. Further,
the operation unit may further include a keyboard or a
numeric keypad.
The operation panel 5 displays an image from the control
unit 10 as the operation of the display unit. For example,
the display unit is constituted of a liquid crystal monitor.
The display unit is integrally formed with a touch panel
as the operation unit.
The installation base 6 is installed in a lower portion of

the housing 2. The installation base 6 is a base on which
the article is supported. For example, the installation
base 6 is formed in a rectangular shape having a prede-
termined size. Further, the installation base 6 may be
provided with a sensor for detecting that the article is
placed. The sensor transmits a signal indicating that the
article is placed to the processor 11.
The control unit 10 controls the entirety of the article rec-
ognition device 1. The control unit 10 recognizes the ar-
ticle installed in the installation base 6 based on an in-
struction from an operator.
[0031] For example, the control unit 10 receives vari-
ous inputs from an operator through the operation panel
5. Also, the control unit 10 displays various kinds of in-
formation to an operator through the operation panel 5.
FIG. 2 is a block diagram illustrating a configuration ex-
ample of the article recognition device 1. As illustrated in
FIG. 2, the article recognition device 1 includes the con-
trol unit 10, the camera 3, the distance sensor 4, the
operation panel 5, and the like. The control unit 10, the
camera 3, the distance sensor 4, and the operation panel
5 are electrically connected. The camera 3, the distance
sensor 4, and the operation panel 5 are as described
above.
The control unit 10 includes the processor 11, a ROM
12, a RAM 13, an NVM 14, a camera interface 15, a
distance sensor interface 16, an input and output inter-
face 17, and the like. The processor 11, the ROM 12, the
RAM 13, the NVM 14, the camera interface 15, the dis-
tance sensor interface 16, the input and output interface
17 are electrically connected. The camera interface 15
is electrically connected to the camera 3. The distance
sensor interface 16 is electrically connected to the dis-
tance sensor 4. The input and output interface 17 is elec-
trically connected to the operation panel 5.
The processor 11 controls the overall operation of the
control unit 10. That is, the processor 11 controls the
operation of the entire article recognition device 1. The
processor 11 may be provided with an internal cache and
various interfaces. The processor 11 realizes various
processes by executing a program stored in the internal
cache, the ROM 12, or the NVM 14 in advance.
Further, some of the various functions realized by the
processor 11 executing the program may be realized by
a hardware circuit. In this case, the processor 11 controls
the function executed by the hardware circuit.
The ROM 12 is a nonvolatile memory in which a control
program, control data, and the like are stored in advance.
The control program and the control data stored in the
ROM 12 are incorporated in advance according to the
specification of the control unit 10. The ROM 12 stores,
for example, a program for controlling a circuit board of
the control unit 10 or the like.
The RAM 13 is a volatile memory. The RAM 13 tempo-
rarily stores data being processed by the processor 11
and the like. The RAM 13 stores various application pro-
grams based on instructions from the processor 11. Fur-
ther, the RAM 13 may store data necessary for executing
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the application program, an execution result of the appli-
cation program, and the like.
The NVM 14 (storage unit) is a nonvolatile memory ca-
pable of writing and rewriting data. The NVM 14 is con-
stituted of, for example, a Hard Disk Drive (HDD), a Solid
State Drive (SSD), or a flash memory. The NVM 14 stores
control programs, applications, various data, and the like
according to the operational purpose of the control unit
10.
The NVM 14 stores article information. The article infor-
mation is information on the article. The article informa-
tion stores an article code, dictionary information, and
outline information in association with one another.
[0032] The article code is an identifier indicating an ar-
ticle. For example, the article code is composed of nu-
merical values, character strings, symbols, combinations
thereof, or the like.
The dictionary information is information for specifying
an article using feature point information (local feature
amount). The dictionary information stores feature points
and feature amounts of the article image. For example,
in the dictionary information, the positions and feature
amounts of a plurality of feature points are associated
and stored.
The outline information indicates the outline of the article.
For example, the outline information indicates the coor-
dinates of the vertex of the article. For example, the out-
line information indicates a relative positional relationship
between the position of the feature point and the outline.
Further, the outline information may indicate a relative
positional relationship between a position where a code
such as a bar code is attached and the outline. Further,
the outline information indicates the distance from each
surface of the article to the opposite surface.
The camera interface 15 (image interface) is an interface
for sending and receiving data to and from the camera.
For example, the camera interface 15 transmits a signal
instructing image-capturing to the camera 3 based on
the control of processor 11. Also, the camera interface
15 acquires a captured image obtained by image-cap-
turing from the camera 3. For example, the camera in-
terface 15 may support a USB connection or may support
a connection by the camera link.
The distance sensor interface 16 (distance information
interface) is an interface for sending and receiving data
with the distance sensor 4. For example, the distance
sensor interface 16 transmits a signal which causes the
distance sensor 4 to acquire the distance information
based on the control of the processor 11. Also, the dis-
tance sensor interface 16 obtains the distance informa-
tion from the distance sensor 4. The distance sensor in-
terface 16 sends the acquired distance information to the
processor 11. For example, the distance sensor interface
16 may support a USB connection.
The input and output interface 17 is an interface for send-
ing and receiving data with the operation panel 5. For
example, the input and output interface 17 receives a
signal indicating an operation received from an operator

from the operation panel 5. The input and output interface
17 sends the received signal to the processor 11. Also,
the input and output interface 17 sends information indi-
cating a screen to be displayed to an operator to the
operation panel 5 based on the control of the processor
11. For example, the input and output interface 17 may
support the USB connection or may support the parallel
I/F connection.
In addition to the configurations illustrated in FIGS. 1 and
2, the article recognition device 1 may have a configura-
tion according to need or a specific configuration may be
excluded from the article recognition device 1.
Next, in the embodiment, an example of an article to be
disposed in the installation base 6 will be described. FIG.
3 is a top view of the article installed in the installation
base 6. FIG. 4 is a horizontal view of the article installed
in the installation base 6.
As illustrated in FIGS. 3 and 4, the article A, an article B,
and an article C are placed on the installation base 6. As
illustrated in FIG. 4, an article A is installed in the instal-
lation base 6 without overlapping with other articles. The
article B and the article C are placed in an overlapping
manner. In this case, the article B is placed on the article
C. As illustrated in FIG. 3, the article C is blocked by the
article B and is not recognized from the top.
[0033] Also, the article A and the article B are placed
in a state where a predetermined surface of the package
thereof is directed above.
Next, the function realized by the article recognition de-
vice 1 will be described. The function realized by the ar-
ticle recognition device 1 is realized by the processor 11
executing a program stored in the ROM 12, the NVM 14,
or the like.
First, the processor 11 has a function of acquiring an
image (captured image) obtained by capturing an image
of the installation base 6 in which the item is placed.
The processor 11 determines whether to start an article
recognition process. For example, the processor 11 de-
tects that an item is placed by a user on the installation
base 6. For example, the processor 11 detects that an
article is placed on the installation base 6 based on a
signal from the installation base 6. Also, the processor
11 may detect that an article is placed on the installation
base 6 based on the image from the camera 3. Further,
the processor 11 may accept an operation indicating that
an article is placed on the installation base 6 by a user.
When detecting that the article is placed, the processor
11 determines to start the article recognition process.
When it is determined to start the article recognition proc-
ess, the processor 11 captures the image including the
articles. For example, the processor 11 transmits a signal
for image-capturing to the camera 3. The processor 11
acquires the captured image from the camera 3. Further,
the processor 11 may set an image-capturing parameter
to the camera 3 in order to capture an image.
[0034] In addition, the processor 11 may acquire a cap-
tured image from an external device.
The processor 11 has a function of recognizing an article
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(first article) installed in the installation base 6 based on
the captured image.
For example, the processor 11 extracts feature point in-
formation for recognizing an article from the captured im-
age. That is, the processor 11 extracts feature points
from the captured image and calculates a feature amount
of each feature point. The feature point information in-
cludes information such as feature points (for example,
coordinates) and feature amounts for respective feature
points.
For example, the feature point is a point at a corner por-
tion of an image or a point uniquely defined in a local
region such as an extreme point (maximum point or min-
imum point) of a second derivative function of an image
density. A feature point is indicated by coordinates (x, y)
representing a position.
The feature amount is a value calculated from the feature
point or an image around the feature point. For example,
the feature amount is calculated based on a density pat-
tern in the vicinity of the feature point or the like.
[0035] The configuration of feature point information is
not limited to a specific configuration.
FIG. 5 illustrates an example of the feature point infor-
mation extracted by the processor 11 from a captured
image. In FIG. 5, a circle 101 indicates a feature point.
Further, the size of the circle 101 indicates a feature
amount. As illustrated in FIG. 5, the processor 11 extracts
a plurality of circles 101. The Processor 11 extracts a
plurality of circles 101 on the articles A and B.
When the feature point information is extracted, the proc-
essor 11 recognizes the article based on the extracted
feature point information.
The processor 11 acquires one piece of article informa-
tion from the NVM 14. When the article information is
acquired, the processor 11 calculates a similarity ratio R
between the dictionary information of the article informa-
tion and the extracted feature point information.
The processor 11 calculates the similarity ratio R for the
dictionary information of article information stored in the
NVM 14. When the similarity ratio R of each article infor-
mation is calculated, the processor 11 specifies a highest
similarity ratio Rmax among the similarity ratios R. When
the similarity ratio Rmax is specified, the processor 11
determines whether the similarity ratio Rmax exceeds a
threshold Rthr. When determining that the similarity ratio
Rmax exceeds the threshold Rthr, the processor 11 rec-
ognizes an article corresponding to the article information
of the similarity ratio Rmax. For example, the processor
11 acquires an article code of the article.
The processor 11 repeats the above operation to recog-
nize the article from the captured image until the similarity
ratio Rmax becomes equal to or less than the threshold
Rthr. The processor 11 may recognize the article by read-
ing a barcode from the captured image. For example, the
processor 11 detects an area where a high frequency
component is strong from the captured image to extract
a barcode area in which a barcode appears. When the
barcode area is specified, the processor 11 decodes the

barcode in the barcode area. That is, the processor 11
reads the article code specifying the article from the bar-
code. The processor 11 recognizes the article from which
the article code is read.
Also, the processor 11 may recognize an article from a
captured image by object recognition using a texture pat-
tern or the like. In addition, the processor 11 may recog-
nize an article from a captured image by image-recogni-
tion technology using deep learning.
[0036] The method by which the processor 11 recog-
nizes the article from the captured image is not limited
to a specific method.
Further, the processor 11 has a function of specifying an
article area in which a recognized article appears from
the captured image based on the outline information.
The processor 11 acquires the outline information of the
recognized article from the NVM 14. When the outline
information is acquired, the processor 11 specifies the
article area based on the recognized article position and
the outline information. For example, the processor 11
acquires a relative positional relationship between the
position of the feature point and the outline from the out-
line information. When the relative positional relationship
between the position of the feature point and the outline
is acquired, the processor 11 specifies the article area
based on the feature point extracted from the captured
image and used for recognition of the article and the rel-
ative positional relationship.
The processor 11 performs the similar operation for each
of the recognized articles to specify the article area of
each article.
When the article is recognized using the barcode, the
processor 11 may specify the article area based on the
position of the barcode area of the article in the captured
image and the outline information. In this case, the outline
information may indicate the relative positional relation-
ship between the position of the barcode and the outline.
Further, the processor 11 may specify the article area
based on the position of the article recognized using an-
other recognition method and the outline information. In
this case, the outline information may indicate the posi-
tional relationship between the position of the article rec-
ognized in the recognition method and the outline.
FIG. 6 indicates an example of an article area specified
by the processor 11.
[0037] As illustrated in FIG. 6, the processor 11 spec-
ifies article areas 200A and 200B.
The article area 200A is an article area in which the article
A appears. The article area 200A is specified on the ar-
ticle A.
[0038] Further, the article area 200B is an article area
in which the article B appears. The article area 200B is
specified on the article B.
The processor 11 also has a function of acquiring the
height (article area distance) of the specified article area.
That is, the processor 11 acquires, as the height of the
specified article area, the distance between the surface
of the article and the installation base 6 appeared in the
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article area.
In this case, it is assumed that the processor 11 makes
the coordinate values of the captured image and the co-
ordinate values of the distance information correspond
to each other. For example, the processor 11 associates
the coordinate values based on the position and angle
of the camera 3 and the position and angle of the distance
sensor 4.
The processor 11 measures the distance (first distance)
from a reference plane to the surface appearing on the
article area by using the distance sensor 4. For example,
the processor 11 measures the distance from the refer-
ence plane to the measurement points by setting meas-
urement points in the article area. That is, the processor
11 causes the distance sensor 4 to measure the distance
from the reference plane to the measurement point
through the distance sensor interface 16.
FIG. 7 illustrates an example of the measurement points
set by the processor 11.
[0039] As illustrated in FIG. 7, the processor 11 sets
measurement points 301A and 302A in the article area
200A.
The measurement point 301A and the measurement
point 302A are set near the corners of the article area.
Also, the measurement point 301A and the measurement
point 302A are set at positions diagonally opposite to
each other.
Further, the processor 11 sets measurement points 301B
and 302B in the article area 200B.
The measurement point 301B and the measurement
point 302B are set near the corners of the article area.
Further, the measurement point 301B and the measure-
ment point 302B are set at positions diagonally opposite
to each other.
The processor 11 may set one measurement point in the
article area or may set three or more measurement
points. Also, the processor 11 may determine the number
of measurement points according to the size of the article
area.
The processor 11 measures the distance from the refer-
ence plane to each measurement point. For example,
the processor 11 sets the distance obtained by averaging
a plurality of measured distances as the distance from
the reference plane to the surface appearing in the article
area.
When the distance sensor 4 is a stereo camera or the
like, the processor 11 may measure the distance from
the reference plane in the entirety of the article area. In
this case, the processor 11 may set the distance obtained
by averaging the distances from the reference plane over
the entire area as the distance from the reference plane
to the surface appearing in the article area.
When the distance from the reference plane to the sur-
face appearing in the article area is measured, the proc-
essor 11 obtains the distance (second distance) from the
reference plane to the installation base 6.
The processor 11 may acquire the second distance by
using the distance sensor 4. For example, the processor

11 may measure the distance from the reference plane
at a measurement point set in an area other than the
article area. Further, the NVM 14 may store the second
distance in advance. In this case, the processor 11 ac-
quires the second distance from the NVM 14.
When the second distance is acquired, the processor 11
acquires the height of the article area based on the first
distance and the second distance. That is, the processor
11 subtracts the first distance from the second distance
to obtain the height of the article area.
FIG. 8 is a view for explaining an operation example for
acquiring the height of the article area. The example il-
lustrated in FIG. 8 shows the operation example for ac-
quiring the height of the article area 200B.
As illustrated in FIG. 8, the article C is placed below the
article B. Therefore, the processor 11 acquires a value
obtained by adding the height of the article B and the
height of the article C as the height of the article area
200B.
The processor 11 has a function of determining whether
an article is arranged to overlap on another article (sec-
ond article) based on the outline information and the
height of the article area.
The processor 11 acquires, from the outline information,
the distance from the surface in which the article area
appears to a surface opposite to the surface. When the
distance is acquired, the processor 11 determines wheth-
er the distance and the height of the article area match.
For example, when the difference between the distance
and the height of the article area is equal to or less than
a predetermined threshold, the processor 11 determines
that the distance and the height of the article area match.
When determining that the distance and the height of the
article area match each other, the processor 11 deter-
mines that the article is not arranged overlapping the oth-
er article. Also, when determining that the distance and
the height of the article area do not match, the processor
11 determines that the article is arranged overlapping
the other article.
When determining that the article is arranged overlapping
the other article, the processor 11 outputs an alert indi-
cating that the article is arranged overlapping the other
article. For example, the processor 11 outputs an alert
when there are one or more articles determined to be
arranged overlapping the other article.
For example, the processor 11 displays an alert on the
operation panel 5. Further, the processor 11 may output
a warning sound through a speaker or the like. Also, the
processor 11 may send an alert to an external device.
The alert output by the processor 11 is not limited to a
specific configuration.
When determining that the article is not arranged over-
lapping the other article, the processor 11 outputs infor-
mation indicating the recognized article. For example,
the processor 11 displays the recognized articles on the
operation panel 5. Further, the processor 11 may transmit
information indicating the recognized article to an exter-
nal device.
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Next, an operation example of the article recognition de-
vice 1 will be described.
[0040] FIG. 9 is a flowchart for explaining an operation
example of the article recognition device 1.
First, the processor 11 of the article recognition device 1
determines whether to start the article recognition proc-
ess (ACT 11). When it is determined that the article rec-
ognition process is not to be started (ACT 11, NO), the
processor 11 returns to ACT 11.
When it is determined that the article recognition process
is to be started (ACT 11, YES), the processor 11 acquires
a captured image by using the camera 3 (ACT 12). When
the captured image is acquired, the processor 11 extracts
feature point information from the captured image (ACT
13).
After the feature point information is extracted, the proc-
essor 11 recognizes an article based on the feature point
information (ACT 14). When the article is recognized, the
processor 11 specifies an article area in which the rec-
ognized article appears based on the outline information
(ACT 15).
When the article area is specified, the processor 11 ac-
quires the distance (first distance) from the reference
plane to the surface appearing in the article area by using
the distance sensor 4 (ACT 16). When the distance (first
distance) from the reference plane to the surface appear-
ing in the article area is acquired, the processor 11 ac-
quires the distance (second distance) from the reference
plane to the installation base 6 (ACT 17).
When the distance (second distance) from the reference
plane to the installation base 6 is acquired, the processor
11 acquires the height of the article area based on the
first distance and the second distance (ACT 18). When
the height of the article area is acquired, the processor
11 determines whether the article overlaps another arti-
cle based on the outline information and the height of the
article area (ACT 19).
When determining that the article overlaps another article
(ACT 19, YES), the processor 11 outputs an alert (ACT
20).
When determining that the article does not overlap an-
other article (ACT 19, NO), the processor 11 outputs in-
formation indicating the recognized article (ACT 21).
When the alert is output (ACT 20) or when the information
indicating the recognized article is output (ACT 21), the
processor 11 finishes the operation.
The processor 11 may measure the distance from the
reference plane to the article by using the distance sensor
4 and correct the article area based on the measured
distance. For example, after the article is recognized, the
processor 11 sets the measurement point at the position
(or the average position of the feature point) of the feature
point extracted from the captured image and used for the
recognition of the article. The processor 11 measures
the distance (that is, the distance from the reference
plane to the article) from the reference plane to the meas-
urement point by using the distance sensor 4.
When the distance from the reference plane to the meas-

urement point is measured, the processor 11 specifies
the size of the article area of the article at the distance
from the reference plane based on the measured dis-
tance and the outline information. That is, the processor
11 scales the outline indicated by the outline information
according to the measured distance. When the size of
the article area of the article at the distance from the
reference plane is specified, the processor 11 specifies
the article area of the size based on the position of the
recognized article.
In addition, the article recognition device 1 may be a de-
vice in which the article is installed in an installation base
formed obliquely to a horizontal direction. In this case,
the distance sensor 4 may measure the distance from
the reference plane parallel to the installation base on
which the articles are arranged.
In addition, the article recognition device 1 may be a de-
vice in which an article is placed on a conveyor-like in-
stallation base. In this case, the article recognition device
1 may recognize an article moved by the conveyor-like
installation.
[0041] Also, the article recognition device 1 may settle
the recognized article.
The article recognition device configured as described
above recognizes the article from the captured image.
The article recognition device specifies the article area
from the captured image based on the outline information
stored in advance. Therefore, the article recognition de-
vice can specify the article area without using distance
information from the distance sensor. As a result, the
article recognition device can avoid that the accuracy of
the distance sensor at the edge of the article decreases
and the article area cannot be properly specified.
Also, the article recognition device acquires the height
of the article area by using the distance sensor. There-
fore, the article recognition device can determine whether
the recognized article overlaps another article without
measuring the distance over the entire installation base.
Thus, the article recognition device can efficiently and
effectively determine whether the recognized article
overlaps another article.
While certain embodiments have been described, these
embodiments have been presented by way of example
only, and are not intended to limit the scope of the inven-
tions. Indeed, the novel embodiments described herein
may be embodied in a variety of other forms; furthermore,
various omissions, substitutions and changes in the form
of the embodiments described herein may be made with-
out departing from the gist of the inventions. These em-
bodiments and modifications of the embodiments are in-
cluded in the scope and the gist of the invention and
included in the inventions described in claims and the
scope of equivalents of the inventions.

Claims

1. An article recognition device, comprising:
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a storage unit for storing outline information in-
dicating an outline of an article;
an image interface for acquiring a captured im-
age of the article;
a distance information interface for acquiring
distance information from a distance sensor;
and
a processor configured to:

recognize a first article from the captured
image;
specify an article area in which the first ar-
ticle appears from the captured image
based on the outline information;
acquire an article area distance between a
surface of the first article and an installation
base on which the first article is positioned,
which appear in the captured image, based
on the distance information; and
determine whether the first article overlaps
a second article based on the outline infor-
mation and the article area distance.

2. The article recognition device according to claim 1,
wherein
the processor is further configured to:

extract feature point information from the cap-
tured image;
recognize the first article based on the feature
point information; and
specify the article area based on a position of a
feature point of the feature point information.

3. The article recognition device according to claim 1
or 2, wherein
the processor is further configured to cause the dis-
tance sensor to measure a first distance from a ref-
erence plane to a measurement point set on the sur-
face of the first article.

4. The article recognition device according to claim 3,
wherein
the processor is further configured to:

cause the distance sensor to measure a second
distance from the reference plane to the instal-
lation base; and
acquire the article area distance based on the
first distance and the second distance.

5. The article recognition device according to any one
of claims 1 to 4, further comprising:
a camera for generating the captured image.

6. The article recognition device according to claim 2,
wherein
the feature point is a point at a corner portion of a

captured image or a point uniquely defined in a local
region such as an extreme point of a second deriv-
ative function of an image density and indicated by
coordinates (x, y) representing a position.

7. The article recognition device according to any one
of claims 1 to 6, wherein
the outline information indicates the coordinates of
a vertex of the article.

8. The article recognition device according to any one
of claims 1 to 7, wherein
with the proviso that the article recognition device
specifies the article area without using distance in-
formation from the distance sensor.

9. The article recognition device according to any one
of claims 1 to 8, wherein the article is a moving article.

10. An article recognition method, comprising:

storing outline information indicating an outline
of an article;
acquiring a captured image of the article;
acquiring distance information from a distance
sensor;
recognizing a first article from the captured im-
age;
specifying an article area in which the first article
appears from the captured image based on the
outline information;
acquiring an article area distance between a sur-
face of the first article and an installation base
on which the first article is positioned, which ap-
pear in the captured image, based on the dis-
tance information; and
determining whether the first article overlaps a
second article based on the outline information
and the article area distance.

11. The article recognition method according to claim
10, further comprising:

extracting feature point information from the
captured image;
recognizing the first article based on the feature
point information; and
specifying the article area based on a position
of a feature point of the feature point information.

12. The article recognition method according to claim 10
or 11, further comprising:
measuring a first distance from a reference plane to
a measurement point set on the surface of the first
article.

13. The article recognition method according to claim
12, further comprising:
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measuring a second distance from the reference
plane to the installation base; and
acquiring the article area distance based on the
first distance and the second distance.

14. The article recognition method according toany one
of claims 10 to 13, further comprising:
generating the captured image using a camera.

15. The article recognition method according to any one
of claims 10 to 14, further comprising:
specifying the article area without using distance in-
formation from a distance sensor.
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